Oct-1 binds promoter elements required for transcription of the GnRH gene.
The GnRH gene is exclusively expressed in a discrete population of neurons in the hypothalamus. The promoter-proximal 173 bp of the rat GnRH gene are highly conserved through evolution and are bound by multiple nuclear proteins found in the neuronal cell line, GT1-7, a model for the GnRH-expressing hypothalamic neuron. To explore the protein-DNA interactions that occur within this promoter and the role of these interactions in targeting GnRH gene expression, we have mutagenized individual binding sites in this region. Deoxyribonuclease I protection experiments reveal that footprint 2, a 51-bp sequence that confers a 20-fold induction of the GnRH gene, is comprised of at least three independent protein-binding sites. Transfections of the GnRH promoter-reporter plasmid containing a series of block mutations of footprint 2 into GT1-7 neurons indicate that each of the three putative component sites contributes to transcriptional activity. Mutations in footprint 4 also decrease GnRH gene expression. Footprint 4 and the promoter-proximal site in footprint 2 contain octamer-like motifs, an element that is also present in the neuron-specific enhancer of the rat GnRH gene located approximately 1.6 kb upstream of the promoter. Previous studies in our laboratory have demonstrated that two enhancer octamer sites are bound by the POU-homeodomain transcription factor Oct-1 in GT1-7 cells. We now show that Oct-1 binds the octamer motifs within footprints 2 and 4. Thus, Oct-1 plays a critical role in the regulation of GnRH transcription, binding functional elements in both the distal enhancer and the promoter-proximal conserved region.